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VEHICULAR ANTENNA WITH IMPROVED SCREENING. 
The invention concerns a vehicular antenna with Improved screening for 
receiving satellite signals and telephone communications. 
It is known that to receive satellite signals and to enable telephone 
s communications from vehicles the so-called "combined" antennas are used, 
provided with a single antenna base applied to the vehicle structure, which 
supports a satellite signal amplifier and/or receiver circuit and a monopole for 
telephone communications. 

One of the most important characteristics of these combined antennas is their 
10 ability to guarantee the correct reception of the satellite signal even during 
telephone communications. 

However, it is known that during telephone communications the signal which is 
sent forth is partly picked-up by the satellite signal amplifier and/or receiver 
and this affects the good reception of the signal itself by the satellite navigation 

15 system installed in the motor vehicle. 

To this purpose, specially designed techniques set the decoupling value 
between the telephone signal and the satellite signal and therefore they 
substantially define the maximum acceptable power of the Interfering signal 
that can be absorbed by the satellite amplifier and/or receiver. 

20 To obtain the decoupling of the antennas, it is necessary to insulate the 
satellite signal amplifier and/or receiver circuit, so as to prevent the entry of the 
signal coming firom the telephone antenna. 

According to a known technique, the problem is solved by encapsulating the 
satellite signal amplifier and/or receiver inside a metal casing that can be 

25 electrically insulated or connected to the structure ground through contact. 

The patent application no. EP 0 989 629 describes an example of this kind, 
that is, a vehicular antenna, a portion of which is of GPS (Global Positioning 
System) type for satellite communications, while the other portion is a 
telephone antenna for telephone communications, said vehicular antenna 

30 being extremely compact. 

According to another known technique, the problem can be solved by fixing the 
satellite signal amplifier and/or receiver to the base of the antenna, which is 
suitably shaped, so as to eliminate any opening through which the telephone 
transmission signal can enter and interfere with the satellite signal amplifier 

35 and/or receiver. 
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Said types of insulation, however, present the drawback of being rather 
expensive to produce. 

Furthermore, the coaxial cable coming from the satellite navigation system 
installed In the motor vehicle connects to the satellite signal amplifier and/or 
5 receiver circuit passing through said suitable shaping made on the base of the 
antenna. 

Through this shaping the signal emitted by the telephone antenna can reach 
the satellite signal amplifier and/or receiver circuit and only by means of perfect 
welding either on the base or on the casing, it is possible to obtain an optimal 

10 closing of the cable passage area and therefore an optimal ground contact 
The present invention aims to overcome the drawbacks listed above. 
In particular, one of the main objectives of the invention is the implementation 
of a vehicular antenna with improved screening, whose degree of insulation 
from the electromagnetic waves of the satellite signal amplifier and/or receiver 

15 circuit is better than that offered by combined antennas of the known type. 

Practically, the intention is to create a sort of physical barrier to the 
electromagnetic waves of the telephone signal that may disturb the reception 
of the satellite signal. 

Another objective of the invention is to simplify the constructive structure of the 
20 vehicular antenna, in such a way as to reduce its production cost compared to 
that of the known equivalent antennas. 

More precisely, the aim is to guarantee a suitable ground contact in 
correspondence with the coaxial cable passage area, eliminating any welding 
between the coaxial cable and the base of the antenna or a metal casing. 
25 The objectives mentioned above are achieved through the implementation of 
a vehicular antenna that, according to the main claim, comprises: 

- at least one satellite signal amplifier and/or receiver circuit assembled on a 
board provided with at least one earth plane; 

- an antenna base to support said board, attachable to the vehicle structure; 
30 - connection means suitable for mechanically fixing said board to said 

antenna base and for achieving electricity continuity between said antenna 
base and said at least one earth plane of said board; 

- a coaxial cable that connects said satellite signal amplifier and/or receiver 
circuit to a receiving apparatus installed in said motor vehicle, 

35 and is characterised in that it comprises electro-conductive elastic means 
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interposed between said antenna base and said board, and suited to constitute 
a barrier to prevent the interference of the telephone communication signal 
with the satellite communication signal and to achieve electricity continuity 
between said antenna base and the metallic braiding of said coaxial cable 
5 when said connection means fix said board to said antenna base. 

According to the preferred embodiment that is described here below, the 
means for the connection of the board to the antenna base are rivets and the 
electro-conductive elastic means consist of a metal foil shaped in such a way 
as to make it elastic. 

10 According to other embodiments, the conductive elastic means consist of a 
shaped body made of an elastomer loaded with conductive elements. 
To advantage, the antenna object of the invention, compared to known 
antennas, produces greater decoupling between the satellite signal amplifier 
and/or receiver and the monopole for telephone communications. 

15 Consequently, it is less sensitive to interferences. 

Another advantage offered by the antenna object of the invention is 
represented by the fact that it doesn't require welding operations and therefore 
it is quicker, simpler and less expensive to construct than equivalent known 
antennas. 

20 The objectives and advantages described above will be highlighted in greater 
detail in the description of a prefen^ed embodiment of the invention, with 
reference to the attached drawings, wherein: 

- Figure 1 is an axonometric exploded view of the antenna object of the 
invention; 

25 - Figure 2 is an exploded longitudinal sectional view of the antenna object of 
the invention; 

- Figure 3 is a longitudinal sectional view of the antenna of Figure 2 when 
assembled; 

- Figure 4 is an axonometric view of a detail of Figure 3; 
30 - Figure 5 is an exploded view of a detail of Figure 2. 

The vehicular antenna object of the invention is represented in Figures from 1 
to 3, where it is indicated as a whole by 1 . 

It can be observed that it comprises a satellite signal amplifier and/or receiver 
circuit, indicated as a whole by 2, that is supported by an antenna base 3 
35 attachable to the structure of a vehicle A. 
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Hereinafter the amplifier and/or receiver circuit will be indicated simply with the 
expression "receiver circuit". 

Preferably, but not necessarily, a shaped gasket 4 is interposed between the 
vehicle A and the antenna base 3, while a protection cover 5 overlaps and is 
s fixed onto the base 3 itself. 

The satellite signal receiver circuit 2 is assembled onto a board 6 provided with 
an earth plane 6a visible in particular in Figures 2 and 3, which serves to 
achieve electricity continuity with the antenna base 3, made of an electrically 
conductive material, when the receiver circuit 2 is fixed to it through connection 
10 means that consist of rivets 7. 

It is evident that the rivets 7 can be replaced by other fixing means, e.g. screws 
or other means. 

The board 6 supports all the electric/electronic components that make up the 
satellite signal receiver circuit 2, which, by means of a coaxial cable indicated 
15 as a whole by 8, is connected to a receiving apparatus, not represented in the 
figures and Installed on the vehicle A. 

In particular, it can be observed that the coaxial cable 8 has the electricity 
conductor 8a electrically connected to the satellite signal receiver circuit 2 and 
the external metallic braiding 8b electrically connected, preferably through 

20 welding, to the earth plane 6a. 

When the board 6 is assembled onto the antenna base 3, it rests on an 
annular edge 9 projecting from the base 3 Itself, in which there is an housing, 
indicated by 10 in Figure 1. This ensures the passage of the coaxial cable 8. 
which is incorporated into the shaped body 11, where it is substantially bent 

25 at 90'. 

A monopole 12. connected to an apparatus for telephone communications 
through a coaxial cable 12a installed in the vehicle A. is also applied to the 
antenna base 3. 

It is mainly through the housing 10 that the satellite signal receiver circuit 2 can 
30 receive radiofrequency signals coming from the monopole 12. 

According to the invention, in order to avoid the entry of signals from the 
monopole 12 to the satellite signal receiver circuit 2. electro-conductive elastic 
means, indicated as a whole by 13. are interposed between the antenna base 
3 and the board 6 and are also meant to achieve electricity continuity between 
35 the antenna base 3 and metallic braiding 8b of the coaxial cable 8. when the 
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connection means 7 fix the board 6 to tiie antenna base 3. 
In particular, it can be observed in Figures 4 and 5 that the electro-conductive 
elastic means 13 are constituted by an electro-conductive shaped foil 14 that is 
positioned in the housing 10 of the annular edge 9. in which a first contact 
5 surface 15 with the antenna base 3 and a second contact surface 16 with the 
metallic braiding 8b arranged on the outside of the conductor 8a of the coaxial 
cable 8 are defined. 

More specifically, the surfaces 15 and 16 are plane concurrent surfaces 
creating a dihedral angle 17 with transversal V-shaped profile, so as to give 
10 elasticity to the foil 14. 

In this way, the electro-conductive shaped foil 14 prevents the propagation of 
the electromagnetic waves of the telephone signal coming from the 
monopole 12. 

The telephone signal and the satellite signal flowing in the coaxial cable 8 are 
IS thus separated. 

It is clear, therefore, that the use of the above mentioned shaped foil 14 
improves the degree of insulation from electromagnetic waves of the amplifier 
and/or receiver circuit 2 of the satellite signal. 

Furthemnore, said amplifier and/or receiver circuit 2 is screened with no need 
20 to cany out weldings in con-espondence with the passage zones of the coaxial 
cable 8 into the housing 10, thus simplifying the constructive stmctrure of the 
antenna 1 in its whole. 

To guarantee the stability of the shaped foil 14 on the inside of the housing 10, 
the first contact surface 15 is provided with lateral indentations 18, 19. which 
25 can be observed in Figure 5, which receive the annular edge 9 projecting 
from the antenna base 3, when the conductive foil 14 is inserted into the 
housing 10. 

It can also be observed that at the end 18a, 19a of each one of the lateral 
indentations 18, 19, an element 18b, 19b projects from the first surface 15, 

30 which, as can be seen in Figure 4, is positioned along the edges 10a, 10b that 
delimit the housing 10, thus guaranteeing the stability of the insertion. 
From an operative point of view, to assemble the antenna, the shaped foil 14 is 
inserted into the housing 10 and then the satellite signal receiver circuit 2 is 
coupled to the antenna base 3. fixing the edges of the board 6 to the annular 

3S edge 9. so that the second surface 16 of the conductive shaped foil 14 is 
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forced against the braiding 8b of the coaxial cable 8. 

The presence of the foil 14 achieves the double purpose of closing the housing 
10 and of improving the ground contact with the earth plane 6a of the board 6, 
thus contributing to the improvement of the degree of insulation of the satellite 
5 signal receiver circuit 2 from external signals, especially from those coming 
from the monopole 12 for telephone communications. 

The electro-conductive shaped foil 14 can be in any metallic material, provided 
that it is a conductive material, or even in a non-metallic material, for example 
elastomer loaded with conductive elements. 

10 It is clear, therefore, on the basis of the above description, that the antenna 
object of the invention achieves the purpose of improving the insulation of the 
satellite signal receiver circuit 2 from external radiofrequency signals. 
The aim to make the reception of satellite signals more reliable and of higher 
quality even and above all during telephone communications is thus achieved. 

15 Furthermore, the aim to produce an antenna that is more cost-effective is also 
achieved, owing to the fact that the screening and the connection welding of 
the satellite signal receiver circuit 2 to the antenna base 3 are eliminated. 
Upon implementation of the antenna object of the Invention the shape of the 
conductive elastic means 13 and of their housing 10 in the antenna base 3 

20 may be varied. 

It is understood that these variants and other possible variants that are not 
described or illustrated herein are all protected by the present patent, provided 
that they are carried out in compliance with the following claims. 

25 
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